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(54) [SS?B©£|M y^XTCVDgfll 



(57) mm] 

IBM] a-Si, Si Nx, Si0 2 ©/&P£, X? 

SfrJtlLT, £2«ftfc$ALfcS iH4, NHs , N 2 
K SiNx, S i 0 2 ^O^KSfT^X^XTCVDg 
0 (1 0-VK) / (kg/mm 2 ) «T® 




1 

S*£EPIBLT, g£»rtK*ALfcS iH*, NHj, 
NaO^OEfctttfXS^XTfrtfLT, XK_hfCa 
-Si, Si Nx, S i 02*©/»ftfr5:/5XVCV 

XTCVDgfi. 

is * & U7)v 5 t ?tM s wtwmmamsk 

1. 0 (10-VK) / (kg/mm 2 ) & 
2fllcaB«©^5XTCVDS*. 

4 ] MGikRMft/Kfttf i • o do-" 

/K) / (kg/mm 2 ) JKT©«tt«»ttft^-^*fc 
tt= y ^;V^^T$> 5 £ t t t 5* #«Sg 3 JgC 
fHi&cD^XvCVDim 

[0 00 1] 

**. 
[0 0 0 2] 

K£#0&ffiJ ?E*«tD¥ff¥Sffl0^9XvcVD(C 
hemical Vapor Deposition)ggt LTte, EI4[cSt" 

VDSfifC^V>TfJHJ3f5 0 H*, ate#X#>^© 

[0 0 0 3] KKS*aWCtt2fi0¥««©*ffid, 
eaWfaLTKfr&n. ^©-^0«« (Rift, «T2> 

©*ffi (Rift. STF7 J — Ft^o) eOil:»| 

[0 0 0 4] ifc, *V-Hdtt, -€-©ifffitC^^7- 
XWhh£ff^fc*S©ftMft£2n, ^©*£gB 
fctfKtfXSIA* b SSSRLTKv'V Mi 
t£ttfc#$t©#X«ffiP itf>&J%-fc£«tt*rxS«ttH 

[0 0 0 5] Jtt*«gftflB»"r*&Jf)fcMle 
©fffcfcKtt&fc-*-, kti7-Xv-;]/F, mtt? 



;2) #^8- 1 44 0 6 0 

2 

[0 0 0 6] ^LT, WE^X-rCVDSBSfflViT 
Mg±Ha-Si, SiNx, S i 0 2 ^©J&K£f?5 

fctt, * v- h d tiiM^mzg f ^mm^-h-miR 

h©#X«a}P i £DKMWX£«ffi£#, ISia 
rtfc»Al/&K«ttJ5fXftCVDStJ;Da-S i, S 

inx, s io>«0jm&Agrr&. 

[0 0 0 7] ritR1-5IB©S*tt^XfJS«±K^I!IS 
[0 0 0 8] 



Si] 



ISIS*® 

a-S i 


R * tt * * 
S i H 4 . H 2 . Ar 


S i Nx 


S i H 4 . NH 3 . N 2 . H 2 


sio 2 

SiC 


S i H 4 . N 2 0 . Ar, TBOS. 0 2 
S i H 4 . CH 4 



[0 0 0 9] H4*©S*TttriWeff53£Sgft7y 

ff5at«g*AV-Hd«cffiD#Jt««^tttS«tt 
#X «7 / - H e |g#> £»l AT S . 

[ooio] ifi^>ft>x©ffiiftsaMi 

^#X£«5lfaft[iaALTX5Xv£?i££lt\ £ 

t5^7X?i"J-->W7X?CVD8fil:#A 

[0 0 11] Sfc, **5Vx:/Wfc#£ffl3tt*«l* 
h7>yX^ (TFT) ffl0^5XvCVDS«Kftg 

[0 0 12] «E*©04^©X7XVCVDggC*5tj- 
S^V-Fdgffit&S^y-^-hh ©««ffi 

tIoT«ffi3ftTH5. *fc, Xx>VXtf*fttfi« 
[0 0 13] KTfc, «07*7X-7CVDggt, Jft 

vDS«©#^&g2t*-r. 

[0 0 14] 
[*2] 



(; 
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lSOmrax ISOnm 


400iiX500mR I: 




<2 5 0"C 


<400t: 




at 





[0015] wis, mmmMzmmnm&tLTiz 

Kirc*t>&a»5, *ffiffl©S*Lk!~^-ti£igrrs£ 

Xv? u yy\zMtt z. tifi&£tte&. 
[0 0 16] 

[5S9i##iftL«fc 5 £f SM SflManTH 

mrnvtcm^mmiz-D^xm^Tzt^^, &©<k? 

[0 0 17] ft?, 350^6fln?*ffi*©S«±fca- 
Si, S i Nx, Si O a ^©*|g^-C^R*ff 5fc 

[0 0 18] 7;P3r:»>Att300 , CK±T?*cfl:-r*&» 

J&Vh3<, W2jj&t*SV»©T, *S«©S«±'\©J£f- 

[0 0 19] Jfcfc, ^7XT^U-->^0*»IC0VJ 
T**t, ^HtlKtLT«^!cfeM!^fci5!c> a- 
Si, SiNx, Si 0 2 #t£T&5= fcT, X^Xv 
^»J-=>^fcttNF8, CF 4 , CHFi*07?*« 

©xy^^xj^ffl^ ens. 

[0 0 2 0] X?>I/XT*y-Hft#«L, NFj T3 
OCCTX^XTi? 'J-- >X£fr5 t, Xr>^XiiF 
95?* Jl'TJWt 2 ns C t 5 o 

[0 0 2 1] lot, (7)lS.-?A&rz.U 

Lfc©Tti, KM «400"C) ^I«OlI±l:a- 
Si, SiNi, Si 02^©#R£J$-la£IRU ^ 

So 

[0022] #fPJmMfefm&£#^u X^Xv? 
v-~y>mms~ » *ffi«©sectr»j!5f sx? 

XV C V DgBSg^-f 5 Z. t £ g ft if So 
[0 0 2 3] 

[*i£#iftf 5&»0^I§H *^(i*V-HSffi© 
~> v «7 - X V- b © tffl t L TiM £ S&ihf S fc » 
fc, S»WRfllft/»**» 1 . 0 (10 S /K) / (kg 
/mm 2 ) ,fcD/M£V>$mSflV>, ^©affit7;i/3- 
^A, *fc«7^5^-^K«LTX9X-7^U-->X 
C»LT©ffi*JS*ttS^I±$*fcXr>X^CVDgBT 
$>S„ 



0 #^¥8-144 0 6 0 

4 

[0024] mmm/waim. o (io vk) 

/ (kg/mm 2 ) J;D/h£WffiiLT^lMIt 
55t20xl0- 6 /K£TF, iWlOkg/mm 2 fiU©*mT& 

^^tf^nSo SUS304, SUS316, SUS430^©Xt->^ 
X t> - y \Z it^ S t mfitUM < & S #*. tt 

nJtgTSSo &£U 7^5X#A£&«£T«JBB* 

[0 0 2 5] XyX^&teS i NiR0f£Kfctt&ffl 
7 ttnrtrc»5tf», a-S iflfOJ&JStffl^Siv^ 1 ?- 
XW-hO^ffifcXy^lo'UlM' K£7&J*U X?X 

->^9-X^-h©affl!C^LT, #©J$SI£fTofc 
IS, a-S iK©iB^feWrFLT/^-7V#;P&£0 
ISBi&S. 

[0 0 2 6] lot, =y^^SftliNFi^7X 

? [0027] *ffii«tt*^*«wis*fc*^Ta:*n 

X^XvCVDgWi, SMURftWT* 

ALfcSiHd, NHs, NiOSPORfctttfXftX?* 
•?#j$?LT, Si±l;a-Si, SiNx, S i 0 2 ^© 

wnof s*«t«©iiffiC7;^-7Ai!£7c«7;^ 

^M^EKbfc^t£#MtfS„ 

[0028] ifc, s&iaiis^»s*&PPJDf5SS&s 

Xk-FiLTfeiK 

[0 0 2 9] tjfc, iSIHiBSra&«*SEPlnif57;i/5- 

3S«»/»##1. 0 (10- l /K)/(kg/m 
m 2 ) «T©#$T«J&LTfcJ;K 
[0 0 3 0] Sfc, fHB»»3lffiiR/»**» 1 . 0 (1 

o- 6 /k) / (kg/mm 2 ) &T<Dmnm&&&& 

[0 0 3 1] 

7 [fpffl] *5!Hj!©X5XvcVDg«ti, KE«**£ 
EPflrr SSS©gffit7^3X^A)8*fcti7JP3^fi 
£^bfc©T, 7°7X^U-~>X»MM±£ 
#T, X7XTi7U-->X©ftDjiL^^t^So 

[0032] nm\zimmto9t/mi]ifii. o 

(10-VK) / (kg/mm 2 ) KTO#»*fflV»4 
[0 0 3 3] 

7 »»*r»»!l«»/»*&l. 0 (10 VK)/(k 



#^¥8- 1 4 4 0 6 0 



g/mm 2 ) EJTF©#WiLfc©«, mm^/mti 
ifil. 0 (10- f /K) / (kg/mm 2 ) ZMtlTc^ 

nttO. 15 (10- f /K) / (kg/mm ! )gSt 
[0 0 3 4] Hlti*5SBJi©y^XvCVDgM0lS 

1 

[0 0 3 5] 0*««¥ff¥«S^^XVCVDgBT 

#M 4 HS«£*To 
[0 0 3 6] 1 ft \Z\t 2 fi©¥«tt©*ffi 5 . 

QmmVTmtfZtl, ^©-^©flffi M:KT* 
7-Ffclr>3) 5fcfla5©KE&«B7£&8i!U ftlrfj 
©** (»*:£JIT7/-Ht^5) 6©±t^RSn 

[0 0 3 7] *V-H 5[«©ilffit^^7-^ i 

l^-h9£ttxfc*S©itWdftfcU ^©4>^(lfff* 



fc#ISc©#7«tijP 1 0^S^-£SStt#X£«£« 
[0 0 3 8] Sfc, 7y-H6«S«8SriD^T§t- 

[0 0 3 9] iWBBgttMi«©X7XTCVDgtt 
tttfcftbDtt&W*, #3S?li©<&IRI;:ftoT, ~>i><7 
-7>-h9©gffit7^5-^A (Al) |g, 
7^5 ± (AhOi) IHWLL 

[0 0 4 0] ft. H^12tS|fi« 13tiV<y^>^ 

[0 0 4 1] KTK*?PJ3©j|#WiM:c^TlPJ! 
[0 0 4 2] 

•5>k©T&5 0 

[0 0 4 3] J/ir^-^U-hfcffiViSWftWWttSa 
3 fcjKI-. 
[0 0 44] 
[S3] 





X10" 6 /K 
23 


W/mK 
1 68 


1ft 

kg/nr 

1 3 


1. 8 


S U S 3 0 4 
SUS430 


16.4 
1 0. 4 


14 
22 


38 
2 1 
1 5 
38 


0. 43 
0. 50 
0. 89 
0. 3 3 




1 3. 3 
1 2. 4 


78 

1 0. 1 




1 3. 7 


9. 8 


49. 2 


0. 28 



is* mam/m ■■ ixvf*/K> / (kg/« 2 > 



[0 0 4 5] ^7-^-h9fta3K*f«t5!S:# 

awsragj&u ^>^y-^-h9©gfflt^^ 

ff&t;:J;DJ?$200Miii©7;^^ (AhOs) II 15 
[0 0 4 6] &TC£tRJ:^©/£R&frMtffc:/7Xv 

i. SfiLh^ojfflg&tftt 

1. S£ft#X £-?■©««: Sim, lOOOsccm 

2. RF/W- : 0.17W/cm 2 

3. j£(gBf©)±# :93Pa(0.7Torr) 

4. $*B#f!fl : 1#12# 

5. mm : 0.3iim(3000A) 

6. SSiift: 300*0 

tu 

II. *ffiMft©^9XT^U-r:>yftfrtt 

1. £U-->#*fXt€-©«»:NFi, 500sccm 

2. RF/W-: lW/cm 2 

3. £'J-->£fPS©E*J : 53Pa(0.4Torr) 



4. nmm ■. mm 

5. SUM : 300<C 

[0 0 4 7] ft-f, HSfflii*gS«fia^'J-->^fr 

©ft, 3 0^WKBLfco 
[0 0 4 8] **a36ODX465mXl.lm0*5 
40 X (3-->^ttlt. 7059) ^5jsK5»R8±CifEjS 
»a-S i : HH©$Jg£5A-y5P (lA^fS 
DOSSftftlft, -3000A) ffH, ^Tttftex^x 
T^'J -->^#T3tS« lft©X:7X^U-^> 

[0 0 4 9] ^LT, S«±-v©a-S i : H|g©^fg 
i, ^7Xv^'J-n>ift*XSK10|l»D£Lffo 

6. l& X?Xv#U-^>^ft«3 O^IJ&STScfc 

[0 0 5 0] ^fgt7^X^i7U-->^XS)itH 
50 fcf £&©.*: 3 



#^¥8- 1 4 4 0 6 0 



Xgl £R±^© a - S i : HKfifcR 5 /Is/3 1 

xm 7yXW 

xm S«±-\© a - S i : Hfg^fg 5A^f 

XU4 7*5X^2 

Xg5 mUX^(D a - S i : HgM 

186 X5Xv^u-->^ 

XU7 SI±^Oa-S i : umm 5/1y? 

xm -f? x~? 

XU9 a - S i : HHJ^H 

xmw -??x^ w-->¥ 

xmi SSi^O a - S i : HlftsMS 5AW 
Xgl2 7 p 7XY^U-->^ 
Xgl3 lI±^Oa-Si :HM 

Xgl4 y^xv^u-->^ 

X@15 S«±^© a - S i : H&£j£ 5A'7f 

X@16 X7Xv^u-n>^ 
Xgl7 SKX'v© a - S i : HRj£j£ 
xniS 7*7X*??V-->!f 
xm.19 SK±^ffla-Si :H|WW 
1820 ^7X?i"J-^>^. 

[0 0 5 1] -tUT, XglMlKfcXgl lQJ&Kft. 
^"7-^-b#»«5l:SS±Oa-Si : HK© 

[0 0 5 2] 02^5W5^«fc5t, S«-h©HJ¥# 

1. 0 (10-«/K) / (kg/mm 2 ) KT©«fit 
[0 0 5 3] *JSW2 
fc©T&5„ 

[0 0 5 4] 5/*7— :/U-h*ffift7;l'5r:9A, A 
XrD^C-22tU ^©Sffli'^WStiDllJf 
200ym©7;P5^]g£J^Lfct)©£v-r7-7U-h 

tL^a^ mwmmwitmmizimtyyX'?'? 

•J t SSS t lOEBi D jg bff "3 &. 

[0 0 5 5] ^LT, ftdUtDB«fc*SLh©IWl»* 
^©IS*£H3 (7;l^-#A£ffllr*fc*&© 
RJP#ftiXgi©g|46»0'?Sfc>U /UfD-fSffl 

[0 0 5 6] H 3 36»6ifl6*»a:«fc3t:, s s**J-yv- 
[0 0 5 7] hSfttA^fn>f C - 2 



[0 0 5 8] tot, IMItA5W5tIta:5 
S^<7-7>- h^fcSWWWIjR/«*)W). 33©AX 
fn^ C-2 2SfflV»5Htfc«toT. *®«©S«X 

fca-s i : Hmm-frw?T&fevitim\zimtii 

[0 0 5 9] »*J3 
;l^^R©PJi»M!i^ ffi«fttt©fF«tt-5fe© 

[0060] ->^7-7>-M;m£7;^~^A, x 

f>l/XSUS3 04, AXt-D^C-2 2 

tu **©aaiCiSWSt«fct)iRJ¥2oo/iiii©7;v5t- 

[0 0 6 1] ^IT, Hl7KgH£ffl^T#v^7-^ 
^-h«C»«»^300r<hft3J;5t»U £MJ 
-->i/#X,h^©fltt£NF 3 , 500sccm£:U RFA 
^-^lW/cm 2 tU £U-->£fP#©JEE#£53Pa(0.4To 

ISMffoftft. *£m l*Jft;*«»RU BSt«fc»5"> 
* <7-7>- h*ffiC^Lfc7;P5 *R©fll*MMi£ 

[0 0 6 2] £fc> Z\<D77Xv2V-~>>?ZMy)M 
Lft^T ; sv r 7-7l'-h$imizmj$Ltz7)lS.j-m<D 

**g4ic7K-r= 

[0 0 6 3] 
[»4J 

SUS304 SIffra 
-y^rA- 5 OiWl 



AXfD'fC-Z 



5 OHSffljJU 



[0 0 6 4] ^4*i5^6^«fc5H» $mS##NF 

XSUS 3 0 41?lii't7-^-W» (#*f) ©JB 
fttcj;0^©affit»^Lfc7;P5^fg©iiJil^4L 

[0065] mmm4 

Ltcm&t, Tfr^j-mmMLfc^m&izmz?? 

XT? U -->^ft© 7-7>- hSOTMl^ 
3t)©T&5„ 

[0 0 6 6] ->^7-7>-M;m&7;^~<>A, x 

r>MSUS 3 0 4 1 -y^;k AXt-D4*C-2 2 
tU **©affiC«JHj*K<tr)RJ?200/ii©7;l'3!J- 

50 ntttBiJt, 7;l^~^A, Xr>l/XSUS3 0 4, 



(6) 



#^¥8- 1 4 4 0 6 0 
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~y*TM /UfD^C-2 20^TW (Mct±7 

[0 0 6 7] f LT, &v^7-X 
V- h#fESftM^300"C ifc5«fc 5 KiUftU X U 
— =>^j?Xt-tOj!t*&NFi, 500sccmiU RFA° 
•7-SlW/cm 2 £ U £ U-->XBf ©I±7j£53Pa(0.4To 
rr) t LfcX^XV;? U-^>^frT7 p 7XY«tS£2 

^7-Xl--h©M£tl»^ *0|g*^iS5!37K 

To 

[0 0 6 8] 
[US] 











* fi 




S U S 3 0 4 


£ ft 

















[0 0 6 9] g5i»5i!B5M<fc5ll, 
hgfflt7^5XII»&3ftT^ftV>«-&(±, 

&»*»*^«««»f!f«UTv»&«», ->*7-XV-hg 

[0 0 7 0] (158, -yjr^tfAXfn-fOgffll:! 

[0071] fox, i/Yy-?u-bmm\z7)m- 

[0 0 7 2] tfflSHJfifll 1 , 2, 3, 4, sonem^e. 
US 3 0 4Sffl^5t, Si^ffi/Tt^tfli;^ ■€■ 

<Dm\zmfitLit7)\,$i-m\zm&m£.?&ifi, x? 

X^y-~>X"fl#©&A**T£ig<-r3, XU-~> 
X#X ft C Fi + O2 fcft***0 U --XXR#©#:ft£ 

«*X7>l/XSUS 3 0 4£v^7-7°^-hf^tL 

[0 0 7 3] *JfiW5 
fflHB*Jfi« 1 T«gffit7;l/3^-|g^^Lfcv^7- 

[0 0 7 4] /Ufn^C-2 2 ©MdttttfetCfc D 
fiJP150Mm(D7;P5-9A (A 1 ) R£#fifcLfc->Y9 



[0 0 7 5] -€"LT, X@l, Xg5, Xg 1 lMtfC 
181 9©M£©!gJ?##£tl^fci:;i3, Igl© 
m&ftmt + 3.5%. Xg5©g|J?##H; + 3.8%, Xg 
1 l©$IJ?#«+4%, Xei 9©KJP^tt±3.9X 

[0 0 7 6] £&, 112, Xg6, Xgl 2^tl 
10 S2 0©X5XVXU-->Xlt©^ r 7-XWha 

[0 0 7 7] fcfc\ J^KB#, WH^'J-->^01 
«i&«S350'C£t±C-r5t. 2B#r B 1©7°^XT^S© 

7°7XT?u-x>m ->^y-7^-hgfflces 

«SStt, v^7-7^-hSffit^Lfe7^5- 
[0 0 7 8] ftoT, v^7-7°I/-hgffit7;i/5- 

«®S«±fcj£IB3nfcKJS#*«a-S iTFT©f 

fflfc*V»T+»fc*ffl^«a:*H (±10%) 

0, *&, NF 3 ;tfX^U-X>XCftLT+#E»A 

[0 0 7 9] *Jft^J6 
**»J«^U-->^^XCCF4&ffl^fc*^-t* 
tt5->^7-Xk-hgffll^J&Lfc7;^XK©i« 

[0 0 8 0] vi-7-Xk-hWP4£X7>V-XSUS 
39 3 0 4, AXxD-f C-2 2 fcU *«©SMt?tltS 
Sc£DltJ¥200/zm©7;^XK£^J&Lfcfc©£^7 

[0 0 8 1] fit, Bl*©g*£fflK £">Y«7- 
^k-hftCS«fi«350 , Ctta5«fc5tilt^U 5? 
U-->^Xt-€-©SE*&CFd, 500sccm, 5 
Osccmtk RF/W"51W/cm 2 tL, XU 
-X > XB#©ffi?J £53Pa (0. 4Torr) t L, 77Xvtt 
£2P# DQ t L & X" 7 XT £ U y X *M V jg Lff o T 
* 7 - X h gffi fcjgjfc L fc 7^5 +©§»« 

Xl/-hW^i:X7->I/XSUS 3 0 4£ffl^fc#&tt 
lOO^MKXTSD, yt7-yp-h«SCAXfD 
-f C- 2 2 *fflVifc»-&ttlOOI^M£Jl±T?»D, SiJSliS 

[0 0 8 2] «£oT, v^7-X^-h«ft©Sfflt7 

i-m&Mmtz> - 1 1 =fc o n d mlx^xvx u - 
=>^*ff •aTt>-Hi) > K»^tt*rr* - 
[0083] mmmi 

50 t73 5^7-Xl/-hMemLfc7;V5~<7A)S© 
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[0 0 8 4] hSftft^f^^ S US 

3 0 4, /Ufn^C-22tU **©*ffiC?§*fi£ 

[0 0 8 5] *LT, Hlj*0S*ftfflK #S^lr7~ 
7k-h»lS«fi^250T:££&3±dtlt&U 7 
U-->^Jtf^t-€-OSKMSCF4, 500sccm, S3, 50 
scant U RF/W-SlW/cm 2 tU 4MJ-->£fl$© 
Efc£53Pa(0.4Torr)iU :/7Xv;R*£2l$M 1 Lit 10 

IHlXr>WSUS 3 0 4SffiVi&«^ttl00l^m£il 

[0 0 8 6] SoT, "y\K)--JV~VmW%M\Z7 

[0 0 8 7] *1M8 
AXfD^ C-2 2©Sfflfc»Wi6ICj;DW?200tfiffl 

jStttfXtLTS iH 4 , NHs , N»ftfflK S^±^\ 
©/*«*«& S i NitLfcWH ffilBgjtm 
#fc*K±fcS iNxRojfcKi, ^7Xy^'J-^> 

[0 0 8 8] LT, Xg 1 Mtf KXg 1 1 ©J&Uft© 
RJ^fiSil'SfcfcClS, Xgl©RJ?#ffitt±4.75* 50 
T&D, Xgl l©H)¥^#«±5.2%T$>ofc= 

[0 0 8 9] XS2MtXCXSl 2©?»J--> 

^©5/^7-^V-h©gfflS«SUfcti:5, Xg 

[0 0 9 0] foT, ->Y7-^V-htm©Sfflfc7 

[0 0 9 1] mMM9 
AXxn-f C- 2 2©gffifc?gStj£fc«fc0KJ?2OOtf!ii© 40 
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(54) [Abstract] 

[Object] The object of the present invention is to provide a plasma CVD 
system with sufficient durability in which films of a-Si, SiNx and Si0 2 can 
be formed and plasma cleaning can be repeatedly carried out. 
[Structure] The plasma CVD system including at least two electrodes in 
mutually opposing relation in a vacuum chamber having an exhaust 
system, in which films of a-Si, SiNx and Si0 2 and so on are formed by 
applying a high frequency electric power to one of the above electrodes 
and subjecting reactive gases of SiH 4 , NH 3 , N 2 0 and the like introduced in 
the vacuum chamber to plasma decomposition, the electrode to which a 
high frequency electric power is to be applied is formed of a material 
having a coefficient of thermal expansion/durability of 
1.0(10" 6 /K)/(kg/mm 2 ) or less, and an aluminum film or an alumina film is 
formed on the surface of the electrode. 

[0065] to [0069] 
[0065] Embodiment 4 

In the present embodiment, the states of the surfaces of the shower 
plates after plasma cleaning in a case where an alumina film is 
thermal-sprayed onto each of the surfaces of the shower plates and in a 
case where an alumina film is not thermal-sprayed thereonto are 
examined. 

[0066] Aluminum, stainless SUS 304, nickel, and hastelloy C-22 are used 
as the materials of the shower plates. A 200 alumina film is 
formed on the respective surfaces of aluminum, stainless SUS 304, nickel, 
and hastelloy C-22 by thermal-spraying to prepare shower plates. In 
addition, shower plates formed exclusively of aluminum, stainless SUS 
304, nickel, and hastelloy C-22, respectively, (on which alumina films are 
not formed) are prepared. 

[0067] Further, plasma discharge is performed for 2 hours using the CVD 
system shown in Figure 1 under the conditions that the temperature of the 
substrate of each shower plate is maintained at 300 °C, NF 3 is used for a 



l 



cleaning gas, the flow rate of the cleaning gas is 500 seem, the RF power 
is lW/cm 2 , the pressure at which cleaning is to be performed is 53 Pa (0.4 
Torr) and then, the inside of the vacuum chamber is exposed to air and the 
state of the surface of each shower plate is examined by visual observation. 
The results obtained are shown in Figure 5. 
[0068] 

[Table 5] 





A case where alumina is 
not thermal-sprayed 


A case where alumina is 
thermal-sprayed 


Aluminum 


Discolored 


No change 


SUS304 


Turn black 


No change 


Nickel 


Impurities in the form of 
powder 


No change 


Hastelloy C-22 


Impurities in the form of 
powder 


No change 



[0069] As is clear from the above table, while discolored impurities or 
impurities in the form of powder adhere to the surfaces of the shower 
plates in a case where an alumina film is not formed thereon, the durability 
to cleaning is maintained even if plasma cleaning is repeatedly performed 
in a case where an alumina film is formed on the surfaces of the shower 
plates. 
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(54) PLASMA CVD DEVICE 



(57)Abstract: 

PURPOSE: To clean the surface of a cathode with plasma and to improve the 
durability of the device by forming a shower plate on the surface of the cathode in 
the plasma CVD device with an Ni alloy and providing a film of Al or AI203 on the 
surface. 

CONSTITUTION: A cathode 5 is opposed to a glass substrate 8 in a vacuum 
chamber 1 , the chamber is evacuated, reactive gases such as SiH4, NH3 and 
N20 are supplied from a gas inlet line 3 and injected from many gas injection 
ports 10 provided in a shower plate 9 on the cathode surface, a voltage is 
impressed from a high-frequency power source 7 to generate a plasma 
discharge between the cathode and an anode 6, and a thin film of a-Si, SiNx, 
Si02, etc., is formed on the substrate 8. In this case, the shower plate 9 is 
formed with an Ni alloy, and a film 11 of Al or AI203 is formed on the surface. 
The cathode surface is cleaned with the plasma of fluoric gas, and the film of a- 
Si, etc., is formed over a long period. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Have at least two or more electrodes which countered in the vacuum 
tub which has an exhaust air system, and high-frequency power is impressed to 
the electrode of the method of one. In the plasma-CVD equipment which carries 
out plasma decomposition of the reactant gas, such as SiH4, NH3, N20, etc. 
which were introduced in the vacuum tub, and performs membrane formation of 
a-Si, SiNx, and Si02 grade on a substrate The electrode which impresses high- 
frequency power is plasma-CVD equipment characterized by forming the 
aluminum film or the alumina film in the front face. 

[Claim 2] The electrode which impresses said high-frequency power is plasma- 
CVD equipment given in the 1st term of a claim characterized by being the 



shower plate equipped with the exhaust nozzle which spouts reactant gas in a 
vacuum tub. 

[Claim 3] The electrode with which the aluminum film or alumina film which 
impresses said high-frequency power was formed in the front face is plasma- 
CVD equipment given in the 1st term of a claim or the 2nd term characterized by 
a coefficient of thermal expansion/proof stress being the ingredients of 1.0 (10- 
6/K)/(kg/mm2) following. 

[Claim 4] For the electrode material of 1.0 (10-6/K)/(kg/mm2) following, said 
coefficient of thermal expansion/proof stress are plasma-CVD equipment given in 
the 3rd term of a claim to which it is characterized by being an iron alloy or a 
nickel alloy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to plasma-CVD equipment. 
[0002] 

[Description of the Prior Art] As plasma-CVD (Chemical Vapor Deposition) 



equipment of an parallel monotonous mold, the equipment shown in drawing 4 is 
known conventionally. The plasma-CVD equipment of the parallel monotonous 
mold of **4** is explained, a indicates among drawing the vacuum tub which has 
the evacuation system c connected to the vacuum pump etc. to be gas feed 
system b of the reactant gas connected to sources of reactant gas, such as a 
chemical cylinder. 

[0003] In this vacuum tub a, two plate-like electrodes d and e are countered and 
formed, external RF generator f is connected to the electrode (it is called cathode 
and a following cathode) d of one of these, and the substrate g with which 
membrane formation is formed on the electrode (it is called an anode plate and a 
following anode) e of another side is attached. 

[0004] Moreover, Cathode d consists of electrodes of the hollow which equipped 
the front face with the shower plate h, and makes reactant gas blow off from gas 
port [ of a large number which connected said gas feed system b to the centrum, 
and were prepared in this shower plate h ] i to homogeneity. Moreover, Anode d 
is maintained by ground potential during membrane formation. 
[0005] Among drawing, in order that j may heat Substrate g, the modulation 
machine and o to which pulse modulation of the heater formed behind Electrode 
e and the high-frequency power with which ground shielding and m are supplied 
to a vapour chimney, and k supplies n to Electrode d is carried out show the 
substrate for measuring generating of powder. 

[0006] And impressing high-frequency power to Cathode d from RF generator f, 
and generating plasma discharge, in order to perform membrane formation of a- 
Si, SiNx, and Si02 grade on Substrate g using said plasma-CVD equipment, 
reactant gas is made to blow off from gas port i of the shower plate h, and the 
thin film of a-Si, SiNx, and Si02 grade is formed for the reactant gas introduced 
in the vacuum tub a with a CVD method. 

[0007] Although the reactant gas at the time of forming membranes changes with 
matter formed on a substrate, when the typical membrane formation matter and 
reactant gas are shown, it is as in the following table 1 . 



[0008] 
[Table 1] 





s. # *fe if x 


a-S i 


S i H 4 . Ji 2 , A r 


S i Nx 


SiH 4 . NH 3 , N 2 . H 2 


sio 2 


S i H 4 , N 2 0 . At, TEOS. 0 2 


S i C 


S i H 4> CH 4 



[0009] Since he is trying to attach in Anode e side the substrate g which forms 
membranes, he is trying to introduce reactant gas from Cathode d side with the 
equipment of **4** , but in attaching in Cathode d side the substrate g which 
forms membranes, it introduces reactant gas from Anode e side. 
[0010] On the other hand, the etching gas of CF4 and NF3 grade was introduced 
in the vacuum tub a instead of reactant gas for the purpose of simplification of a 
maintenance recently, the plasma is generated and the plasma cleaning which 
removes the unnecessary film adhering to adhesion-proof boards other than a 
substrate, a cathode, etc. began to be introduced into plasma-CVD equipment. 
[001 1] Moreover, in the field of the electronic parts represented by the plasma- 
CVD equipment for thin film transistors (TFT) made to use it for a liquid crystal 
display, enlargement of membrane formation equipment progresses and the 
thing beyond 400mmx500mm is also becoming standard in effective membrane 
formation area. 

[0012] As for the electrode material of the shower plate h used as the cathode d 
front face in the plasma-CVD equipment of the conventional **4** , aluminum or 
stainless steel was used. Aluminum is excellent in workability, and since it is 
lightweight, it is continued and used for the large area. Moreover, the stainless 
steel ingredient is used in many cases, when temperature is high. 
[0013] Below, the description of conventional plasma-CVD equipment and the 
plasma-CVD equipment used in the manufacture field of general electronic parts 
recently is shown in Table 2. 



[0014] 
[Table 2] 











150nnx|SOm 


400mm XSOOran^ fc 




<250"C 


<4oor 









[0015] That is, though it is an elevated temperature as a property required of an 
electrode material, membranes can be formed to homogeneity on the substrate 
of a large area, and it is necessary to be equal to the plasma cleaning using the 
fluorine system gas of CF4 and NF3 grade. 
[0016] 

[Problem(s) to be Solved by the Invention] It is as follows when it investigates 
about the problem at the time of producing a shower plate by the aluminum 
currently used from the former, or stainless steel. 

[0017] First, in order to carry out membrane formation for the thin film of a-Si, 
SiNx, and Si02 grade to homogeneity on the substrate of a large area at about 
350 degrees C, the shower plate (electrode surface plate) needs to be 
maintaining the flatness of **0.5mm or less at the time of an elevated 
temperature. For that purpose, a coefficient of thermal expansion is small, and it 
is desirable to use an ingredient with large proof stress. 
[0018] Since aluminum is softened above 300 degrees C, use is not desirable. 
On the other hand, the coefficient of thermal expansion of stainless steel is small, 
and since proof stress is large, to uniform membrane formation of a up to [ the 
substrate of a large area ], it is usable. 

[0019] Next, if it sees about the effect of plasma cleaning, as stated also in 
advance as membrane formation matter, a-Si, SiNx, and Si02 are main. 
Therefore, the etching gas of the fluorine system of NF3, CF4, and CHF3 grade 
is used for plasma cleaning. 

[0020] When a cathode is produced by stainless steel and NF3 performs plasma 
cleaning at 300 degrees C, it turns out that stainless steel is corroded in F radical. 



[0021] Therefore, in having produced the cathode, especially the shower plate 
with the conventional ingredient (aluminum or stainless steel), the thin film of a-Si, 
SiNx, and Si02 grade is formed to homogeneity on the substrate of a large area 
at an elevated temperature (<400 degree C), and it turns out that the equipment 
in which plasma cleaning is possible is not made. 

[0022] This invention cancels said trouble and it aims at offering the plasma-CVD 
equipment corresponding to the substrate of an elevated temperature and a large 
area in which plasma cleaning is possible. 
[0023] 

[Means for Solving the Problem] This invention is plasma-CVD equipment which 
a coefficient of thermal expansion/proof stress used the ingredient smaller than 
1.0(10-6/K)/(kg/mm2), covered aluminum or an alumina on the front face, and 
raised the corrosion resistance over plasma cleaning, in order to prevent heat 
deformation as an ingredient of the shower plate on the front face of a cathode. 
[0024] As an ingredient with a coefficient of thermal expansion/proof stress 
smaller than 1.0(10-6/K)/(kg/mm2), coefficients of thermal expansion are below 
20x10-6/K, proof stress is the ingredient of two or more [ 10kg //mm ], and nickel 
alloys, such as Hastelloy and in KORUNE, are specifically mentioned. The 
stainless steel of SUS304, SUS316, and SUS430 grade is also possible for use, 
although a life becomes short compared with a nickel alloy. However, all 
aluminium alloys are improper for use. 

[0025] Although use is possible to membrane formation of the SiNx film, the 
adhesion of the a-Si film falls and a nickel alloy causes particle generating, when 
nickel silicide remains on the front face of a shower plate and performs the next 
membrane formation, also after forming nickel silicide in the front face of a 
shower plate and performing plasma cleaning, when used for membrane 
formation of the a-Si film. 

[0026] Therefore, although the nickel alloy itself has corrosion resistance to NF3 
plasma, as a cure against particle, aluminum or an alumina needs to be formed 
for a shower plate front face. 



[0027] This invention is made based on this examination result. Plasma-CVD 
equipment Have at least two or more electrodes which countered in the vacuum 
tub which has an exhaust air system, and high-frequency power is impressed to 
the electrode of the method of one. In the plasma-CVD equipment which carries 
out plasma decomposition of the reactant gas, such as SiH4, NH3, N20, etc. 
which were introduced in the vacuum tub, and performs membrane formation of 
a-Si, SiNx, and Si02 grade on a substrate It is characterized by the electrode 
which impresses high-frequency power forming the aluminum film or the alumina 
film in the front face. 

[0028] Moreover, it is good also as a shower plate equipped with the exhaust 
nozzle which spouts reactant gas for the electrode which impresses said high- 
frequency power in a vacuum tub. 

[0029] Moreover, a coefficient of thermal expansion/proof stress may constitute 
the electrode with which the aluminum film or alumina film which impresses said 
high-frequency power was formed in the front face from an ingredient of 1 .0 (10- 
6/K)/(kg/mm2) following. 

[0030] Moreover, said coefficient of thermal expansion/proof stress are good also 
considering the electrode material of 1.0 (10-6/K)/(kg/mm2) following as an iron 
alloy or a nickel alloy. 
[0031] 

[Function] Since the plasma-CVD equipment of this invention formed the 
aluminum film or the alumina film in the front face of the electrode which 
impresses high-frequency power, it raises plasma cleaning endurance and the 
repeat of plasma cleaning of it becomes possible. 

[0032] Moreover, when a coefficient of thermal expansion/proof stress uses the 
ingredient of 1.0 (10-6/K)/(kg/mm2) following for an electrode, to the deformation 
at the time of an elevated temperature, it is strong and homogeneity membrane 
formation is attained on the substrate of a large area. 
[0033] 

[Example] When a coefficient of thermal expansion/proof stress exceeded 



1.0(10-6/K)/(kg/mm2), in this invention, a coefficient of thermal expansion/proof 
stress was used as the ingredient of 1.0 (10-6/K)/(kg/mm2) following for the 
electrode material which impresses high-frequency power because a shower 
plate caused heat deformation by the temperature rise in the case of discharge, 
the heterogeneity of the plasma was started and uniform membrane formation 
became impossible. In addition, the lower limit of the coefficient of thermal 
expansion/proof stress of an electrode material will be taken as 0.15 (10- 
6/K)/(kg/mm2) extent, if workability and availability are taken into consideration. 
[0034] Drawing 1 shows one example of the plasma-CVD equipment of this 
invention. 

[0035] The example of illustration is parallel monotonous mold plasma-CVD 
equipment, and one shows among drawing the vacuum tub which has the gas 
feed system 3 connected to the sources 2 of reactant gas, such as a chemical 
cylinder, and the evacuation system 4 connected to the vacuum pump etc. 
[0036] In this vacuum tub 1 , two plate-like electrodes 5 and 6 were countered 
and formed, external RF generator 7 was connected to the electrode (cathode: 
henceforth a cathode) 5 of one of these, and the substrate 8 formed on the 
electrode (anode plate: henceforth an anode) 6 of another side was attached. 
[0037] Moreover, a cathode 5 is constituted in the electrode of the hollow which 
equipped the front face with the shower plate 9, connects said gas feed system 3 
to the centrum, and it was made to make reactant gas blow off from many gas 
ports 10 established in the shower plate 9 in the vacuum tub 1 to homogeneity. 
[0038] Moreover, an anode 6 serves as the heater which heats a substrate 8, 
and was maintained at ground potential. 

[0039] Although said equipment configuration did not have especially the change 
with conventional plasma-CVD equipment, according to the description of this 
invention, the aluminum (aluminum) film or the alumina (aluminum 203) film 1 1 
was formed in the front face of the shower plate 9. 

[0040] In addition, in 12 in drawing, an electric insulating plate and 13 show a 
matching circuit, and 14 shows shielding of a RF. 



[0041] The concrete example of this invention is explained below. 

[0042] Example 1 this example investigates the property of the ingredient used 

for a shower plate. 

[0043] The property of the ingredient used for a shower plate is shown in Table 3. 

[0044] 

[Table 3] 







W/mK 


IS ts 
kg/m 2 






2 3 


1 68 


1 3 


1. 8 


S V S 3 0 4 


1 6. 4 


1 4 


3 8 


0. 43 


SUS430 


10. 4 


2 2 


2 1 


0. 50 




1 3. 3 


78 


1 5 


0. 89 




12. 4 


1 0. 1 


38 


0 . 3 3 




13. 7 


9. 8 


49. 2 


0. 28 



[0045] It constituted from various ingredients as show the shower plate 9 in Table 
3, and the alumina (aluminum 203) film 1 1 with a thickness of 200 micrometers 
was formed in the front face of each shower plate 9 by the spraying process, 
respectively. 

[0046] Plasma cleaning conditions are shown in the membrane formation 
condition list to a substrate top below. 

I. The membrane formation conditions to a substrate top are 1. Reactant gas and 
its flow rate: SiH4 and 1000sccm2.RF power:0.17W/cm23. The pressure at the 
time of membrane formation: 93Pa(0.7Torr) 4. Charging time value: 12-second 
per minute 5. Thickness : [ 0.3micrometer(3000A) 6. ] Substrate temperature : It 
considers as 300 degrees C. the plasma cleaning conditions in II. vacuum tub -- 
1. cleaning gas and its flow rate: -- NF3,500sccm2.RF power: - 1W/cm23. 
pressure [ at the time of cleaning ]: - 53Pa(0.4Torr) 4. charging-time-value: -- 2 
hour 5. substrate temperature: - it could be 300 degrees C. 
[0047] First, said cleaning conditions performed plasma discharge for 2 hours, 
the inside of the vacuum tub 1 was cleaned, and it was left for 30 minutes after 
that. 



[0048] Next, plasma cleaning in the vacuum tub 1 was continuously 5- 
batches(one - 3000A of substrate-number of sheets per one batch )-formed the 
a-Si:H film and performed on said plasma cleaning conditions by said membrane 
formation conditions on the magnitude [ of 360mm ] x465mmx substrate 8 which 
consists of 1.1mm glass (the Corning, Inc. make, 7059). 

[0049] And membrane formation of the a-Si:H film and plasma cleaning of a up to 
[ a substrate ] were repeated 10 times by turns, and were performed. In addition, 
it was made to leave after plasma cleaning for 30 minutes. 
[0050] It is as follows when membrane formation and plasma cleaning are 
expressed in order of a process. 

process 1 a-Si:H film membrane formation of a up to [ a substrate ] 5 batch 
process 2 The plasma cleaning process 3 a-Si:H film membrane formation of a 
up to [ substrate ] Five batch processes 4 plasma cleaning process 5 a-Si:H film 
membrane formation of a up to [ a substrate ] Five batch processes 6 Plasma 
cleaning process 7 a-Si:H film membrane formation of a up to [ a substrate ] Five 
batch processes 8 Plasma cleaning process 9 a-Si:H film membrane formation of 
a up to [ a substrate ] 5 batch process 10 The plasma cleaning process 1 1 a-Si:H 
film membrane formation of a up to [ substrate ] Five batch processes 12 plasma 
cleaning process 13 a-Si:H film membrane formation of a up to [ a substrate ] 
Five batch processes 14 Plasma cleaning process 15 a-Si:H film membrane 
formation of a up to [ a substrate ] Five batch processes 16 Plasma cleaning 
process 17 a-Si:H film membrane formation of a up to [ a substrate ] 5 batch 
process 18 Plasma cleaning process 19 a-Si:H film membrane formation of a up 
to [ a substrate ] Five batch processes 20 Plasma cleaning. 
[0051] And thickness distribution of the a-Si:H film on a substrate was 
investigated for every shower plate ingredient after membrane formation of a 
process 1 1 in the process 1 list, and the result was shown in drawing 2 (the 
relation between thickness distribution of a process 1, and a coefficient of 
thermal expansion/proof stress was expressed with O, and the relation between 
thickness distribution of a process 11, and a coefficient of thermal 



expansion/proof stress was expressed with - mark). 

[0052] In order to maintain the thickness distribution on a substrate to **10% or 
less so that clearly from drawing 2 , it turns out that a coefficient of thermal 
expansion/proof stress must constitute the shower plate used as the electrode 
which impresses high-frequency power from an ingredient of 1.0 (10- 
6/K)/(kg/mm2) following. 

[0053] Example 2 this example investigates change of the membrane formation 
distribution on the substrate after membrane formation. 
[0054] Except having made the shower plate ingredient into aluminum and 
Hastelloy C-22, and having used as the shower plate what formed the alumina 
film of 200 micrometers of thickness in each front face by the spraying process, 
like said example 1, membrane formation and plasma cleaning were repeated 10 
times by turns, and were performed. 

[0055] And the thickness distribution on a substrate was investigated after each 
membrane formation process, and the result was shown in drawing 3 (the 
relation between the thickness distribution at the time of using aluminum and a 
process was expressed with O, and the relation between the thickness 
distribution at the time of using Hastelloy and a process was expressed with - 
mark). 

[0056] When aluminum was used for a shower plate ingredient so that clearly 
from drawing 3 , after change arose in thickness distribution in the early phase 
and thickness distribution reached to 20% after that, thickness distribution 
showed the saturation state. 

[0057] When Hastelloy C-22 was used for a shower plate ingredient, membrane 
formation and plasma cleaning were repeated and change was not regarded as a 
line by thickness distribution. 

[0058] Therefore, when a coefficient of thermal expansion/proof stress uses 
Hastelloy C-22 of 0.33 for the shower plate ingredient used as the electrode 
which impresses high-frequency power shows that the a-Si:H film can be formed 
in the condition of having been stabilized in uniform thickness, on the substrate of 



a large area. 

[0059] Example 3 this example investigates the desquamative state of the 
alumina film formed in the shower plate front face at the time of using NF3 as gas 
of plasma cleaning, and is taken as evaluation of corrosion resistance. 
[0060] The shower plate ingredient was made into aluminum, stainless steel SUS 
304, nickel, and Hastelloy C-22, and what formed the alumina film of 200 
micrometers of thickness in each front face by the spraying process was used as 
the shower plate. 

[0061] And it maintains so that substrate temperature may become 300 degrees 
C for every shower plate using the drawing 1 ******. Set cleaning gas and its flow 
rate to NF3,500sccm, and RF power is made into 1 W/cm2. After performing 
plasma discharge for 2 hours on the plasma cleaning conditions which set the 
pressure at the time of cleaning to 53Pa (0.4Torr), atmospheric-air disconnection 
of the inside of the vacuum tub 1 was carried out, and the desquamative state of 
the alumina film formed in the shower plate front face by viewing was 
investigated. 

[0062] Moreover, the charging time value of the sum total of the time of 
exfoliation of the alumina film which repeated this plasma cleaning, was 
performing and was formed in the shower plate front face occurring is 
investigated, and that result is shown in Table 4. 
[0063] 
[Table 4] 
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[0064] By the aluminum by which the ingredient itself is corroded to NF3 plasma, 
and stainless steel SUS 304, it turns out that it becomes easy to generate 
exfoliation of the alumina film formed in the front face by corrosion of a shower 
plate ingredient (base material) so that clearly from Table 4. 



[0065] Example 4 this example investigates the shower plate surface state after 
the plasma cleaning the case where thermal spraying of the alumina film is 
carried out to a shower plate front face, and when not carrying out thermal 
spraying of the alumina film. 

[0066] The shower plate ingredient was made into aluminum, stainless steel SUS 
304, nickel, and Hastelloy C-22, what formed the alumina film of 200 
micrometers of thickness in each front face by the spraying process was 
prepared as a shower plate, and aluminum, stainless steel SUS 304, nickel, and 
the shower plate constituted only from Hastelloy C-22 (with [ a front face ] no 
formation of an alumina) were prepared apart from this. 

[0067] And using the drawing 1 ******, it maintains so that substrate temperature 
may become 300 degrees C for every shower plate. Set cleaning gas and its flow 
rate to NF3,500sccm, and RF power is made into 1 W/cm2. After performing 
plasma discharge for 2 hours on the plasma cleaning conditions which set the 
pressure at the time of cleaning to 53Pa (0.4Torr), atmospheric-air disconnection 
of the inside of a vacuum tub is carried out, viewing investigates the surface state 
of each shower plate, and the result is shown in Table 5. 
[0068] 
[Table 5] 
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[0069] When the alumina film was not formed in the shower plate front face, 
discoloration or a powder impurity had adhered, so that clearly from Table 5, but 
even if it performs plasma cleaning repeatedly by forming an alumina in a shower 
plate front face, it turns out that it has cleaning endurance. 
[0070] In addition, as a result of analyzing the powder impurity seen on the front 
face of nickel and Hastelloy, nickel, oxygen, silicon, and a fluorine were mainly 
detected. It turns out that, as for this, the silicon which is the membrane formation 



matter, and the nickel which is a shower plate ingredient have caused the 
reaction with the high energy ion in the plasma during plasma cleaning. 
[0071] Therefore, by forming the alumina film in a shower plate front face shows 
that this surface reaction is controlled. 

[0072] Although exfoliation will occur on the alumina film formed in the front face 
by carrying out long duration use if stainless steel SUS 304 is used for a shower 
plate ingredient so that clearly from the result of said examples 1, 2, 3, 4, and 5 
By limiting the conditions at the time of cleaning, such as making low injection 
power at the time of plasma cleaning, and replacing cleaning gas with CF4+02 If 
the alumina film is formed in the front face, it turns out that it is possible to use 
stainless steel SUS 304 as a shower plate ingredient. 

[0073] Although the shower plate in which the alumina film was formed on the 
front face was used in the example 5 aforementioned example 1, this example 
investigates the thickness distribution change at the time of using the shower 
plate in which the aluminum film was formed on the front face. 
[0074] Using the shower plate which formed the aluminum (aluminum) film of 150 
micrometers of thickness in the front face of Hastelloy C-22 by the spraying 
process, except having made substrate temperature at the time of plasma 
cleaning into 250 degrees C at the list, like said example 1 , membrane formation 
and plasma cleaning were repeated 10 times by turns, and were performed at 
the time of membrane formation. 

[0075] And when the thickness distribution after membrane formation of a 
process 19 was investigated in the process 1, the process 5, and the process 1 1 
list, for thickness distribution of a process 1, thickness distribution of a process 5 
was [the thickness distribution of a process 19 of thickness distribution of a 
process 1 1 ] **3.9% **4% **3.8% **3.5%. 

[0076] Moreover, as for change, neither was seen when the shower plate front 
face after plasma cleaning of a process 20 was observed by viewing in the 
process 2, the process 6, and the process 12 list. 

[0077] However, when substrate temperature at the time of cleaning was made 



into 350 degrees C or more at the list at the time of membrane formation, it 
turned out that nebula-ization was seen on the shower plate front face after 
plasma cleaning of plasma discharge of 2 hours, and the aluminum film formed in 
the shower plate front face has corroded. 

[0078] therefore, the thickness distribution formed on the substrate of a large 
area as a line in substrate temperature by repeat 250 degrees C or less, then 
membrane formation and cleaning be in a range (** 10 %) usable enough in use 
of a-SiTFT, and by form an aluminum film in a shower plate front face show fully 
have endurance to NF 3 gas cleaning. 

[0079] Example 6 this example investigates the desquamative state of the 

alumina film formed in the shower plate front face at the time of using CF4 for 

cleaning gas, and is taken as evaluation of corrosion resistance. 

[0080] The shower plate ingredient was made into stainless steel SUS 304 and 

Hastelloy C-22, and what formed the alumina film of 200 micrometers of 

thickness in each front face by the spraying process was used as the shower 

plate. 

[0081] It maintains so that it may become, and the equipment of **1** -- using -- 
every shower plate substrate temperature of 350 degrees C -- ** -- Cleaning gas 
and its flow rate are set to CF4,500sccm, oxygen, and 50sccm. Make RF power 
into 1 W/cm2, and the pressure at the time of cleaning is set to 53Pa (0.4Torr). 
The place which investigated the charging time value of the sum total of the time 
of exfoliation of the alumina which repeated the plasma cleaning which made 
plasma discharge 2 hours, and formed the line in the shower plate front face 
occurring, When stainless steel SUS 304 is used for a shower plate ingredient, it 
is 100 hours or more, when Hastelloy C-22 is used for a shower plate ingredient, 
it is 100 hours or more, and exfoliation was not accepted. 
[0082] Therefore, even if it performs plasma cleaning repeatedly by forming the 
alumina film in the front face of a shower plate ingredient, it turns out that it fully 
has endurance. 

[0083] Example 7 this example investigates the desquamative state of the 



aluminum film formed in the shower plate front face at the time of using CF4 for 

cleaning gas, and is taken as evaluation of corrosion resistance. 

[0084] The shower plate ingredient was made into stainless steel SUS 304 and 

Hastelloy C-22, and what formed the aluminum film of 200 micrometers of 

thickness in each front face by the spraying process was used as the shower 

plate. 

[0085] It maintains so that it may become, and the equipment of **1** -- using -- 
every shower plate substrate temperature of 250 degrees C -- ** -- Cleaning gas 
and its flow rate are set to CF4,500sccm, oxygen, and 50sccm. Make RF power 
into 1 W/cm2, and the pressure at the time of cleaning is set to 53Pa (0.4Torr). 
The place which investigated the charging time value of the sum total of the time 
of exfoliation of the aluminum which repeated the plasma cleaning which made 
plasma discharge 2 hours, and formed the line in the shower plate front face 
occurring, When stainless steel SUS 304 is used for a shower plate ingredient, it 
is 100 hours or more, when Hastelloy C-22 is used for a shower plate ingredient, 
it is 100 hours or more, and exfoliation was not accepted. 
[0086] Therefore, even if it performs plasma cleaning repeatedly by forming the 
aluminum film in the front face of a shower plate ingredient, it turns out that it fully 
has endurance. 

[0087] Like said example 1, on the substrate, membrane formation of the SiNx 
film and plasma cleaning were repeated 10 times by turns, and were performed 
except having used as the shower plate what formed the alumina film of 200 
micrometers of thickness in the front face of example 8 Hastelloy C-22 by the 
spraying process, and having set the membrane formation matter to a substrate 
top to SiNx, using SiH4, NH3, and N2 as reactant gas. 
[0088] And when the thickness distribution after membrane formation of a 
process 11 was investigated in the process 1 list, thickness distribution of a 
process 1 was **4.7%, and thickness distribution of a process 1 1 was **5.2%. 
[0089] Moreover, when the front face of the shower plate after cleaning of a 
process 12 was observed in the process 2 list, the process 2 was white and was 



white. [ of the process 12 ] 

[0090] Therefore, by forming the alumina film in the front face of a shower plate 
ingredient, membrane formation and cleaning are repeated and that the SiNxfilm 
can be formed by uniform thickness turns out to be a line on a substrate. 
[0091] Like said example 1, on the substrate, membrane formation of Si02 film 
and plasma cleaning were repeated 10 times by turns, and were performed 
except having used as the shower plate what formed the aluminum film of 200 
micrometers of thickness in the front face of example 9 Hastelloy C-22 by the 
spraying process, and having set the membrane formation matter to a substrate 
top to Si02, using SiH4, N20, and Ar as reactant gas. 
[0092] And when the thickness distribution after membrane formation of a 
process 11 was investigated in the process 1 list, thickness distribution of a 
process 1 was **6.3%, and thickness distribution of a process 1 1 was **6.5%. 
[0093] Moreover, when the front face of the shower plate after cleaning of a 
process 12 was observed in the process 2 list, the process 2 was a metal color 
and the process 12 was a metal color. 

[0094] Therefore, by forming the aluminum film in the front face of a shower plate 
ingredient, membrane formation and cleaning are repeated and that Si02 film 
can be formed by uniform thickness turns out to be a line on a substrate. 
[0095] 

[Effect of the Invention] Since the aluminum film or the alumina film was formed 
in the front face of the electrode which impresses high-frequency power when 
based on this invention and plasma cleaning endurance can be raised, it can 
carry out by repeating plasma cleaning with a-Si, SiNx, and membrane formation 
of Si02, and is effective in offering the plasma-CVD equipment fully equipped 
with endurance. 

[0096] Moreover, the effectiveness which supplies reactant gas to homogeneity 
is in a large area by considering as a shower plate equipped with the exhaust 
nozzle which spouts reactant gas for the electrode which impresses said high- 
frequency power in a vacuum tub. 



[0097] Moreover, about the electrode which had the aluminum film or alumina 
film which impresses said high-frequency power formed, when a coefficient of 
thermal expansion/proof stress uses the ingredient of 1.0 (10-6/K)/(kg/mm2) 
following, the deformation at the time of an elevated temperature is small, and 
there is effectiveness made by membrane formation of uniform thickness on the 
substrate of a large area. 

[0098] Moreover, when said coefficient of thermal expansion/proof stress use the 
electrode material of 1.0 (10-6/K)/(kg/mm2) following as an iron alloy and a nickel 
alloy, there is effectiveness which can form membranes to homogeneity at a 
large area using a practically available cheap ingredient. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanation diagram of one example of the plasma-CVD 
equipment of this invention, 

[Drawing 2] The characteristic ray Fig. showing the relation between the 
coefficient of thermal expansion/proof stress of a shower plate ingredient, and 
thickness distribution, 



[Drawing 3] The characteristic ray Fig. showing relation with aging of thickness 
distribution and thickness distribution, 

[Drawing 4] The explanation diagram of conventional plasma-CVD equipment. 
[Description of Notations] 

1 Vacuum tub 2 Source of reactant gas 3 A gas feed system, 4 Evacuation 
system 5 Cathode 6 An anode, 7 RF generator 8 Substrate 9 A shower plate, 10 
Gas port 1 1 The aluminum film or alumina film. 
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[Drawing 3] 
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